COPY Ave aed = 


ae 


Link wii ul | beta tS fis ink. E Pag 


ADA0N36443 


IMPROVED PROCEDURES FOR DETERMINING SEISMIC 
SOURCE DEPTHS FROM DEPTH PHASE INFORMATION ¢ 
“ee ) | af 
4 z eo Vt, | 
ae QUARTERLY REPORT 4 id = = \ re mau 


iy MO aeacs, 
| Fu8é ae Richard /Iouck 
Robert/Bar auman 

’ be. 


eae duly 1, 1976. toa 


a September 30, 1976 Cher 


Sponsored by: y, b 


Advanced Research Project Agency 


ARPA Order No. 16%0 
ot ROES ROT 


APPROVED FOR PUBLIC RELEASE. 
DISTRIBUTION UNLIMITED. 


Notice of Disclaimer 


The views and conclusions contained in this document are those 
of the author and should not be interpreted as necessarily repre- 
senting the official policies, either expressed or implied, of the 
Advanced Research Projects Agency, tne Air Force Technical Applica- 
tions Center, or the U.S. Government. 


16 Apel) 1973 F234.7 
DEPARTMENT OF DEFENSE FORMS 


¥-200.1473 DD Form 1478: Report Documentation Page 


eee 
BECUMITY CLASHOICATIV® OF Titth PATE (Whom Uate Pateregy 


’ BZAD INSTRUCTIONS 
REPORT DOCUMENTATION PAGE E DP PORE COMPLETING FOWM 
TREr Ont hUabEn 7. GOVT ACCEBSIOW HO] D AECIPitmI S CATALOS MUMBLA 
&. TATRR (ord Suebstiie) B. TYP OF PFRORT @ PERIOD COvERID 


Improved Procedures for Determining 
Seismic Source Depths from Depth 
Phase Tntormation 


Quarterly Report 


© PERFORMING URS. PEPORT NUMBER 


7. AUTHORL+) TO CONTRACT OM Ceanl Wome Ale) 
Edward A. Page F08606-76-C-0003 

’. PERFORMING OAGAMIZATION NAME ANU AGUMESS Va gpa aa Te euenT PROTECT, ASM 
ENSCO,” INC., 5408A Port Royal Rd., ; 
Springfield, Virginia 22151 VT/6710 

Th. COMTROLLING OF FICE MAME AMO ACCRESS ‘2. MEPOAT Oata 


September 1976 


ta muMatA OF Paces 


MONITORING AGCLHCY MAME &® MOOMES YI diferent (rom Comireiiing Ollice) 1s StCuairy CLASS. (ol (he tepert) 
VELA Seismological Center 
312 Montgomery Street 
Alexandria, Virginia 22314 


16. CATR AUTIOM STATEMENT (ol nie Keperty | 


—o, 


OSCUA LIMITATION Cw MGAAUING 
SCHEDULE 


de 


APPROVED FOR PUBLIC RELEASE. 
DISTRIBUTION UNLIMITED. 


V7. DISTRIBUTION STATEMENT (ol the ebecroct entered in Bloch 20, Ul dilterent bom Koper!) 


16. SUPPLEMENTARY ROTES 


To.) KEY WORDS (Conlimue on terwves wide Ii necospmry wed [oenlliy by bivek Number) 


Seismic depth, depth phase, echo detection 


To ABST NACE (continue wn reverse olde ll mecevemy and loanilly op leuk mumbov) 
Differential travel times for the propagation modes 
SP-P, SPP-PP, SPPP=PPP and sPcP-PcP were computed and 
polynominal surface fitted for computer access. 
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Introduction and Summary 


During the last quarter of this contract, differential travel 
time information for the propagation modes sP-P, sPP-PP, sPPP-PPP, 
and sPcP-PcP were computed and represented for computer access 
using a polynominal surface fit. Utilization of this additional 
travel time information should improve the constructive use of 
seismic depth phase information contained throughout the coda 
thereby increasing the percentage of events for which accurate 
source depth determinations can be obtained. The accuracy of 
the polynominal surface representation of the computed travel 
times as well as the accuracy of these travel times in comparison 


with known sP-P travel times were very good. 


Major Accomplishments 


A seismic ray tracing program was used to determine the 
differential travel times for the propagation modes sP-P, sPP-PP, 
sPPP~PPP, and sPcP-PeP for source depths of 5, 15, 20, 23, 350, 40, 50, 
70 and 100 km, and epicenter distances of io”, 16 a, 30", 40°, 
50°, 60°, 70, 80°, and 90°. The average earth velocity model 
assumed was that used to compute the BSSA travel times and the shear 
wave velocity was determined assuming a Poisson ratio of .25. The 
ray tracing program was modified to account for the nonspecular 
reflection at the earth's surface associated with the s-to-P mode 
conversion. This was done using Snell's low modified for the 


mode conversion. The remainder of the propagation path was then 


traced using the P-wave velocity profile. 


In Figures 1 through 4 are plots of the differential travel 
times for sP-P, sPP-PP, sPPP-PPP and sPcP-PcP versus depth and 
epicenter distance. Comparison of sP-P and pP-P times taken 
from events in which these phases are clearly defined is in 
excellent agreement with these computed travel time differences. 
Figure 5 shows the (sP-P)-(pP-P) delay times for these depths 
and distances. Tables 6 through 9 show the coefficients for 
the polynominal fits (which are fourth order in depth and ninth 
order in epicenter distances) and differences in these surface 
fits from the computed values. Although these differences 
occasionally are over .2 seconds, we believe the surface 
representation to be more accurate than the computed values 
since the layered earth model often introduces nonphysical 


discontinuities in the travel time variations. 


The addition of these travel times will allow the source 
depth determination procedure to utilize cepstrum amplitudes 
associated with these shear wave surface mode conversions and 
thereby involve more of the available depth phase information 
in the source depth determination procedure. 
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